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3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 



Form PCT/IPEA/409 (Boxes l-VIII. Sheet 1 ) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/US98/1 7920 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1. Statement 



Novelty (N) 



Yes: 
No: 



Claims 
Claims 



5-8,10,12,13 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



5-8,10,12,13 



Industrial applicability (IA) 



Yes: 
No: 



Claims 
Claims 



5-8,10,12,13 



2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 



Form PCT/IPEA/409 (Boxes I- VIII, Sheet 2) (January 1994) 




INTERNATIONAL PRELIMINARY International application No. PCT/US98/1 7920 
EXAMINATION REPORT - SEPARATE SHEET 

Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

The present application relates to the digital generation of geometric and convergence 
correction signal waveforms. 

In the prior art it is known to have geometry convergence correction waveforms using 
linear interpolation for the intervening values (as shown e.g. in figure 5 of the present 
application). But such waveforms result in banded regions in the image (figure 6 of 
present application). In order to eliminate banding, the correction values along each 
column could be modified so that they have no change of slopes (figure 7 of present 
application). But such waveforms introduce pincushion curvature in the image. 

The object of the invention is a simultaneous minimization of banding and pincushion 
distortion, as claimed in independent claims 5 and 12. 

None of the cited documents discloses or suggests minimized banding with correction 
of pincushion distortion as claimed. 

The requirements of Article 33(4) PCT are met. 



Re Item VII 

Certain defects in the international application 

The description, in particular the part relating to the "Summary of invention", is not in 
conformity with the claims presently on file as required by Rule 5.1(a)(iii) PCT. 
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It is clear from the description on page 10 (lines 2 and 20,21) that linear interpolation is 
essential to the definition of the invention. 

Since independent claims 5 and 12 do not contain this feature they do not meet the 
requirement following from Article 6 PCT taken in combination with Rule 6.3(b) PCT 
that any independent claim must contain all the technical features essential to the 
definition of the invention. 
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WHAT IS CLAIMED IS : 

1 1. A deflection correction circuit, comprising: 

2 a memory having stored therein displacement values 

3 applicable to spaced points in a grid of rows and columns, the 

4 displacement values being selected to avoid significant banding effects 

5 while generally defining S-shaped correction curves; 

6 an interpolator generating intermediate values between 

7 adjacent ones of said stored displacement values; 

8 a digital to analog converter coupled to said interpolator 

9 for receiving said intermediate values and generating therefrom a 
10 correction signal for driving a deflection correction coil. 



1 2 The circuit of claim 1, wherein said displacement values 

2 applicable columns generally define S-shaped correction curves that 

3 are maximized at least two of said columns corresponding to areas of a 

4 display screen that are spaced from both a center axis and one of two 

5 opposite edges of said display screen, and minimized adjacent to the 

6 center axis and the opposite edges 

1 3. The circuit of claim 1, wherein S-shaped correction is 

2 added in successive steps proceeding from said areas that are spaced 

3 from the center axis, toward said center axis and toward said edges, 

4 respectively. 

1 4. The circuit of claim 1, wherein said displacement values 

2 represent interpolated values applicable to said grid. 
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5. 



A video display apparatus, comprising: 

a cathode ray tube for displaying an image and having a 



3 deflection correction coil coupled to drive amplifier for locally 

4 adjusting a position of said image, a digital to analog converter with an 

5 output coupled to said drive amplifier; 



7 spaced points in a grid of rows and columns, said displacement values 

8 for said columns generally defining S-shaped correction curves having 

9 a maximum value at two areas of a display screen that are spaced 

10 from both a center axis and one of two opposite edges of the display, 

11 and having a substantially zero value at other areas adjacent to the 

12 center axis and the opposite edges; and, 

13 means for interpolating intervening values adjacent ones 

14 of said displacement values; 

15 said digital to analog converter being coupled to said 

16 means for interpolating intervening values, said digital to analog 

17 converter providing a signal for driving said deflection correction coil. 

1 6. The video display of claim 5, wherein S-shaped correction 

2 is added in successive steps proceeding from said areas that are 

3 spaced from the center axis, toward said center axis and toward said 

4 edges, respectively. 

1 7. The video display of claim 5, wherein said digital words 

2 stored in said memory represent values derived during alignment of 

3 said video display. 

1 8. The video display of claim 5, wherein said digital words 

2 defining displacement values stored in said memory represent values 

3 formed by interpolation of displacement values applicable to said grid. 

4 said interpolated displacement values. 



6 



a memory containing displacement values applicable to 



3^ 
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1 9. The video display of claim 8, wherein said linear 

2 interpolating means generates said intervening values adjacent ones of 

3 said interpolated displacement values. 



1 10. The video display of claim 5, wherein said linear 

2 interpolating means generates said intervening values adjacent ones of 

3 said displacement values during a display period. 

1 11. The video display of claim 5, wherein said deflection 

2 correction coil is mounted on a green CRT. 

1 12. A method for digitally correcting geometric distortion of an 

2 image on a display screen, comprising the steps of: 

3 defining a matrix of spaced adjustment points on the display 

4 screen, in horizontally spaced vertical columns of values for local 

5 displacement of the image at the adjustment points on the display 

6 screen, the values for said columns defining S-shaped vertical 

7 correction waveforms having varying slope between adjacent ones of 

8 the values; 

9 linearizing the values for at least two areas of the matrix 

10 corresponding to a center axis and opposite edges, and applying 

11 progressively greater S-correction proceeding from said center axis 

12 and from said edges, to areas of the display screen spaced between the 

13 center axis and the opposite edges; 

14 storing the matrix values in a memory; 

15 reading said stored matrix values; and, 

16 locally displacing said image as a function of said stored matrix 

17 values for corresponding adjustment points to correct the image on the 

18 display screen. 
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1 13. The method of claim 12, further comprising linearly 

2 interpolating between adjacent ones of the matrix values in the 

3 vertical columns to define correction values for scan lines between the 

4 adjustment points, and locally displacing the image between the 

5 adjustment points as a function of the linearly interpolated correction 

6 values. 



1 14. A video apparatus having a display screen subject to image 

2 distortion, comprising: 

3 a cathode ray tube for displaying an image; 

4 a deflection coil located on said cathode ray tube; 

5 a drive amplifier coupled to said deflection coil; 

6 a digital to analog converter with an output coupled to said 

7 drive amplifier; 

8 a memory having stored therein interpolated displacement 

9 values corresponding to spaced points in a grid of rows and columns; 

10 and, 

11 an interpolator coupled to said memory and responsive to 

12 said stored interpolated displacement values for interpolating values 

13 adjacent ones of said stored interpolated displacement values, 

14 said digital to analog converter being coupled to said 

15 interpolator for generating a correction signal to drive said deflection 

16 coil to correct said image distortion. 



1 

2 
3 



15. The apparatus of claim 14, wherein said stored 
interpolated displacement values for said columns generally define S- 
shaped correction curves. 
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1 16. A circuit for generating a correction signal to correct image 

2 distortion on a display screen, comprising: 

3 a memory storing displacement values corresponding to 

4 spaced points on said screen in a grid of rows and columns, the 

5 displacement values of said grid generally defining correction curves 

6 for correcting said image distortion without introducing significant 

7 banded regions on said display screen; 

8 an interpolator coupled to said memory for interpolating 

9 intermediate values between adjacent ones of said stored 

10 displacement values; and, 

11 a digital to analog converter coupled to said interpolator for 

12 providing said correction signal. 



